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IMTBODUCTIOK 


Hepatitis B virus was discovered as a coose- 
inience of a population study designed to Identify 
inhorited iramuno logic traits in htsmans (Bluniberg# 1977; 
Blurriberg et al, 198S)'. ’Beginning in 1955, with the 
introduction of the starch gel electrophoresis 'nethod 
by Smithies (1955), it became clear that there were a 
large number of inherited biochemical polymorphism of 
human serum proteins. Allison and Blumberg (1961) 
postulated that if any of .these polymorphisms, involved 
antigenic proteins, imtients who received even a small 
nunftjer of transfusions would be likely to be exposed to 
proteins or other biochemical entitles 'which they them- 
selves had not -inherited or acquired but which were 
present in the donors *blood. If this was to happen the 
transfused patient might develop a precipitating anti- 
body against this "Foreign** protein and the antisera 
so fonfflsd could be used to detect the polymorphic 
protein system. . . 

The above mentioned hypothesis was tested by 
using the serum from transfused patients as a reagent 
in agar gel immunodiffusion experiments (Allison and 
Blumberg, 1961). Blumberg and Colleagues (1961, and 
1962) soon Identified a previously unknown polymorphism 
of the serum low density lipoproteins (termed the Ag 
system) which has proved to be of interest in genetics. 



diseases’ studies# and forensic medicine. After the 
initial discovery the hypothesis that serum protein 
polymorihisms could be identified by the transfused 
patients technique continued to be tested and a new 
precipitin system that was distinctly different from the 
first was detected (Bltarsberg et al* 1964 and 1965) • The 
initial reaction was between the serum of a transfused 
haemophilia patient from Hew York city and an Australian 
aborigine. The antigenic material present in the 
aborigine was termed "Aiastralia Antigen” Cau) and a 
series of studies to determine the biologic significance 
of the unusual const! twnts were designed. 

Further field studies were done to describe 
the distribution of the antigen in hiiuoara population 
(Blumberg et al# 1965) , From the studies, data were 
collected from which hypothesis could be ■ generated, 
Australia antigen was very rare in the united States and 
northern European population (Prevalence about 0,1 per 
cent) but common in tropical and Asian groups (Preva- 
lence 5-15 i»r cent) (Blunfeerg et al, 1965? 1966) • 
Blumberg and colleagues (1965) also found Australia 
antigen to be corown in' patients with leukaemia,' an 
observation which arouse as a consequence of systematic 
studies of the distribution of the Australia antigen in 
a variety of diseases,- 
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Prcm -the Australia antigen - leukaeraia disease 
association# the hyrothesis was made that pstients ’'.■’lio 
were likely to develop leukaemia were also likely to have ^ 

Australia antigen (Blumfoerg et,al# 1967). A series of 
population with a high likelihood of developing letikaemla i 

were identified and tested. These included persons with {■ 

oown syndrome who were known to have much greater risk i 

of developing leukaemia in childhood than the general ^ ' 

population (Miller et al, 196#). The prediction was ful- ; 

filled in that more than 30 pmr cent of uninstitutional- 
iaed persons with Down syndroiws were found to have j 

Australia antigen in their blood (Biuntjerg et al# 1967 i 

'I 

and 1968). 

At ^out the time of .this discovery (1966) a 
series of observations were made which directed attention 
to the possibility that Australia antigen might be asso- 
ciated with a hepatitis virus ' (Bluir*>©rg. 1977), The Tnost 
important of these# in retrospect# was the case of JB# a 
patient with Down syndroimi (Biui^rg et al# 1984) . ' In - 
the original series of studies on people with Australia 
antigen# its presence or. absence api>eared to be a porsls- 
..tent characteristic (Blunfi^erg et al# 1965# 1966) . JB 
did not have Australia antigen in his serum In the initial 
analysis, contrary to' expectation# Australia antigen was 
found in hi,s blood on subsequent examination. Concomi- 
tant with the appearance of Australia antigen# JB deve- 
loped enzyme elevation and hepatitis was diagnosed on 
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presence: of an antigen in seruraCSH antigen) that he said 
was specific for semm hepatitis. He found serura hepa- 
titis antigen in 6 of 3 cases of post- transfusion or 




nn 4*» 








that Austxalia antigen was part of the infections 
agent which caused the disease. 




REVIEW 



have been discovered In the ©Jastem world chuclc < Momo- 
tanonax) (Summers et al« 1978y Werner «t al # 1979)# Ih.© 
California ground squirrel (Spemophilus Imehevi) 

(Marian et al, 1980b ) and the pekin duch (Mua domes- 


and structure# DHA polyn»rase activi' 


viruses wnieh appear to be phylogeneticaiiy related to 
liunon H3V (Summer, 1981) as determined by ultra structural 
criteria# circular DMA with large single strand regions# 
cohesive ends and aonroxlmately 3000-3300 base pairs# 






!..v. ■ 
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('n4.paH.tia h i'AUV) is present ia the sara of infected 
patients often at a very high level# Associated with it 
are three antigen antibody systems (Ag# Ab) # the detcci:i.on 
of which can be employed singly or in conbination as ^ 
markers for current or -past infection* '!Ih® presence of 
hepatitis B surface antigen (iiBsAg) ) denotes current 

infection and as such is the most useful single marker 

for identifying the potentially infectious patients* It 
is a complex antigen released from infected hepatocytea 
and exists in serum as three -morphological forms, Ihe 
bulk of serum -HBaAg comprises excess virus coat antigen 
in •the form of small 22 ot» particle® and filament. Th® 

.particle® iDow Canisoa 'and Briggs# 1970) are 42 nm 
in dimmter and hav® an outer coat of HBsAg. Inside 
this coat is a 27 rnn cor® resembling a conventional : ; 
small virus which carries with it th® circular BNA 
genon^ and attendant DJJiA polymetas®* 

HBj/TAg carries a major antigen 'a 'which is 
common to all HBV strains* In addition # two pheno- 
typic antigen#^ d or Y and W or 'r* are present 
(be Bouvier, 1971)# while these do not confirm any 
other particular attributes on the virus, th-ey are useful 
for epidemiologists as they brteed true* In other words, 
an a d r infeoticiii in a surgeon can only have arisen 
fr«Mi an 'adr* source* ®tils can be of great help* 

After recovery from an infection# most patients :produc® 
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antibody to HBaAg# anti HBs* the specificity of 
is directed nwatly to the common *a* determinant. In 
some patients it may b® months or some tltres aven longer 
bafore serom anti»H8s ■ban be detected. Antl-l!Es denotes 
past infection and immunity to further infection. 

The 27 nm nucleocapsid (core) of the human HBV 
contains the viral genomei circular# double st&ids'd DWA# 
comprising about 3200 base pairs* with a large but 
variable single st^ndaQrd region* and specific disconti- 
nuities or nieJes which confer cohesive ends on the i»le- 
cule (Settler and Robinson* 1979). In studies of a 
human hepatocellular carcinoma call line Cplc/PRF/ 5) 
which produces HBsAg and -in Which produces HBsAg and in 
which HBV genswts are Integrated into host WA* it has 
been suggested that integration occurs at the nicked 
cohesive end region (Edman 1980). A protein 

iwjlecule Is covalently bound to the 5* end of the ; 
complete DNA strand but its fimction is uncertain (csurlich 
and Robinson* 1980) * The I3KA polywsrase associated with 
the HBV aucleocapsid is believed to repair the gap in 
the short tmh strand by lengthening its 3* end. In 
additlcm to HBV specific WA polymerase* the nucleocapsid 
of HBV is also associated with the protein kinase acti- 
vity (Albin and Robinson* 1980)*,, „ Ihe kinase serves to 
phospherylate the major polypeprWKhi of the core* 


r -41 
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Cloning of the HBV genome# a major technologicel 
ad’^ranca in the study of HBV# has been reported by several 
laboratories {Borrel e^ al# 1979f Chamay «t t979i . 
Sninslcy et 1979j Valenzuela et al# 19795 « Restric- 
tion endonuclease cleavage maps of the clonedHBV gonoiw 
has been constructed and the nucleotide sat|u®nces have 
been established* ■ ^ . 

Different antigenic subtypes of HBV have yielded 
distinct restriction endonuclease cleavag® sites for 
cloned MA (Krice al# 19805# but the restriction 
patterns of clones derived from the same source are similar 
CSiflnslcy et al# ml979) . These observations suggest h«ig«- 
nelty of the HBV gencwne in any given infected Individual. 
Regions of the genows coding 'for the aajor polypeptides of 
the surface and core antigens of HBV have been identified 
appear to l>e present on the s^ mh molecule# and recom- 
binwit plasmids which direct .the synthesis of these ^ 
peptides have been developed (Edaian 1981) • BHA 

transcripts speclfic_ for the surface antigen eei^uenci*® of 
HBV^ UHA has been dsacmstrated (jySsian e^ §1# 1988) . A 
detailed review of laresent Imowledge of the genetic 
organisation of HBV is available CTiollals m A* 

following tivi sccosssful cloning of HBV in 
bacterial plasmid*# it becwa feasible to introduce the 
clwies HBV mh ftagraents into lawnwialiatt cell 

lines mtmmmrn iW)t mnxtf A* imi). 

fkmm issdels are 3Jd»iy tb provida informtion about 


aechaiiism of intracellular HBV iafectlon and replication 
whicit cannot be achieved by further characterisation of 
.■IB¥ OMA per ae. The Hela cell Model is of particular 
iatcrast (iiirschman gt 19S0i. ifesn Hela cells were 
axposed to cloned HBV DMA which had been excised fxoiit a 
plasmid and recircuXarisod# . they showed cytopathie 
ehangaa, and# 11-14 days after subculture, produced both 
the surface and the core antigen of HBV* Further n»r®, 

42 nm HBV like particles, as .well as smaller, 20 nm ; 
particles resembling surface antigen, particles were 
detected in the culture media of the Hala cells transfe- 
cted with cloned HBV DMA* These data suggest that this 
widely available cell line is siiitable for studies of the 
prodtaction in intact 'HEV as well as synthesis of its gene 
products (Rayrond S Koff, 1983) 

Another approach to further understanding of 
the biology of HBV has been the establishment of the 
tissue culture cell line (PBC/PRF/5) derived from hepato- 
cellular cai*cliioj» in a mswiaisbican carrier of the hepati- 
tis » surface Ag* This hepatocellular carcinoma cell line 
shows tyidcal epithelial ceil growth and, retains the 
ability to produce surface antigen which is identical to 
that isolated from HBV caioriers (Shelly fi 19 ' 79 ) * The 
cells esdiibit laeny of fasctions of hepatocytes, e*g. 
they secrete liver specific proteins such as al|iia 
fetoprotein and form solid tumours when transplanted 
i.»to athymlc iMe iiiee< iBesseadin# 1980 ) « Although^ 
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PhC/PRl/S callt do not pcodhic® th* cor® of Ag of HB'V or 
iatoct iafoctious hbv particio® <iM«iier ®1 , If @0 } , ai»il 
oaly transcari|rtyi specific for aarfac® Ag haw b«®n 
det^staid CEdRwa ot a^. If 80), a^locmlar hybrldiaatloa 
with clociMl HOT tMA ppstomm indicate the paresmiee of 
complete or nearly coiaplete seqtsences of HBV dha (Brechot 
®t 1080) I ChakraIxMrtr a£ Si# IfiOf Marion ^ 1980 

*a*). Restriction fragnwwt hsfibridiaotioii studies indi-* 
cata^ that most, if not all# of the Tiral in infected 
cells is integrated into Imst tMh (MmSmt ^ £l# IfSOf 
ChaJeraborty ft ji# I980r . Marion ji* 1980) . sewral 
copies ^3*4) of HBy mh axa presesit per haplid cmII IMA 
eguiTalent and 3*8 specific integration sites haire bemt 
identified* other cell lines# also derived from hnmsii 
hepatoeellnlar carcinoimus# am& idiich secrete the mmMmom 
antigen of hot haw -been established Cmcsfles ^ al*lf80) 
and provides iKperimantal w>dels for further inirestiga* 
tion* ihttie exciting tebhnigws may be crucial to tlm 
sean^ for Icnoirledge of the mechanism underlying pemis* 
tent production of hbv products following InfectiM and 
to understanding the oncogenicity of HOT in huMn beings 
CRaymoidi Sbff# 1983) » 

^ ' mm nucleocofMiid or core of hbv etmtains tm ' ■ 
insmologioally reactiw materials Mmi hepatitis B core 
Ag CHiSAi)# and Hepatitis Bs sntlgsn (HBsAg) whiSh 
mppmMB to be ' ihterre.lated but Astinct from '.the tepet*, 
titii » surfeoe aatipm immm> ww enyelsgpi,# 



»®ra mcelml’mlj alttimigh th«3wi i» ©a®* vemmfixmeA 
raport ®f H8®iyg pjtltt'fity i» th« ab»®ac« ©f HBaAf Cl!»te©r 
jlls^ I9i6b)* 

A fmrie&le ©£ o©a»titi3«at. poIypaptiaKs 

have been isolated Mrem HBV cores* H&sAg is believed to 
cowpcise a major polypeptide eeigihlag 19000 daltcms with 
astJUi^ eeids as deteimtiaed by the naeleotide 
seqaeaees of the HBV fetiome codiaQ for its productlom* 
Cyiallais si IfSlU KSeAf ©ea be ;,,^;.;reiea»ed tmm 
the iaside of Hinr cores* after treatiewit with de^bMcgent 
Sodiw BodMtfl. salitiste (lAka tiashi s| s|« 1979)* two 
polypeptides with weighs of 19000*49000 daltoas were 

idmtifiedf"^' Bolii tiei itiOAo eotteity* m other ettsdiee 
' 'iofriyiatioo of -mae^'^'piMLmlmt resmlted i»"tlie amti^ett 
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e©iiv«rsioii of HBcAg to HB«Ag (Ohori ei^ s|., 1980) . l?h®ao 
8tudi«» that th« aiifeigonic detoriiiliaaiita of 

HBcAg and HBaAg rasida aa diffaraat protaiii »tnietar«- Of 
th@ sai«t 19000 daltoo ijolfpeprttda* leather thi« polT* 
paptide is iHraanoganid axid oaa raisa aatibodia* agaiaat 
HBcAg auad HBaAg ramaiaa to b« datenninad CBayuKjrad S* 

Koff* 1983)* .the relationship of the 19000 dalton pily- 
peptide to the three antigenic eomponenta ' of HBeAg now 
recognised {Mwcpfiy e^ Hi# 1978)# also rtewAn nnee^^ 
(BlancT ^1 # 1980)#.: 

All individuals acutely infected with HBV 
becoM HBeAg positive. HlNiAg in serm is detected shortly 
after the appearance of .HaeAf' and in most instances# 
disappaars while msAg is still isresent CKmgmin eH 
1979)# In persistently infected HBsAg carriers# preva* 
lence of HBcAg is varistole but independent of sew# race# 
and HisAg Mitigenle sub-type Csawuness gg Hi* 1981a)# 
since a steadily increasing proportion of carriers clear 
HBehg with tima# older carriers are less Mhely to be 
KBeAg positive than yoisiger once# *he iresence of HBOAg 
appear# to incldate active viral replleaticii# an iibWN» 
dance of Intact hbv particlas# and an Increased rish of 
infeetieasness in nustoer of epddeidftogical sattlnga 
CPorrillo m Hi* 1979)*- It rtwiins m aacellewt# if - 
impnrftict wmfkmm of poiawtlal initoctivity and may have 
cUni^ value in assi»»i^nt of patimt Hwr aseod- 
eted chroeio Ifcapatitie '^^olhatle d Hii» la 
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addition, HBcAg may play a rol® in iramanopathoganasi® 
of tJi© iOTiBiiie coiBplasc madiatyid membranonJi glcrnwrulona** 
lAritla associated with HBV infections (Ito Sl# 1981).. 

HBsAg is the. lasst extensively studied of the 
known antigen of HBV* infected hepatocyte synthesise 
HBsAg in excess of that, reiiuired foi: the envelope of 
HBV large nuitbor of 20»22 nm HBsAg particles appear in 
the circulation and is detectable on the surf^e 

of hepatocytes* Ihe small, non infectious HBsAg. parti- 
cles are immunogenic because they induce antibodies 

which are protective, they have served as the source for 
an effective, safe, cosamercially available vaccine 
against HBV {Samuaess et al, 1981b)* Bioch«aical 
characterisation of HBsAg has disclosed the presence of 
number of polypeptides, some of which are glycosylated 
' (shiraishi St al* • Although isolated polypeptide 

have varied in slae. major component have inolecular 
weight of 22000-23000 and 27000 daltonsf different 
degrees of aggregation and glycosylatiini may be respon- 
sible for the observed heterogeneity. SolubiUaation 
of ^irtiaUy purified 22 n« HBSAg particles in sodium 
dadiMsyl sulifiate. in the abswce of reducing agents, 
yielded a polypepUde measuring 49000 daltons (ittshme 
ft H* polypeptide was split, on incMftns- 

tion In reducing cos^tlc®*, into two polypeptides with 
wel^it • idsntlcal to that of polypep- 


tldSSw *h« 
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r®taiia«wl th* ecwtioii .sod siib typ« determinant# of the 
source HBsAg particles (Eaymond S K©££* if83)- 

Frcmi neucleotide seguencleg studies# an aadao 
mid sequence of 226 residues has been suggested for on® 
of the major HBs^ polypeptides. Chemically synthesised 
peptide corresponding to these amino acid sequences ' 
have been prepared# they have been shown to elicit anti- 
boties to both native HBsAg and the major HBsAg poly** 
peptides (Lemer at al, 1981). • 

Antigenic S'wb determinants of HBsAg coded for 
by the genoarat HBV , are useful as epidemiological tools 
in tracing inf ection ' and serves as iwricers of population 
Mgratito pattorns,; Hie hepatitis B vaccine prepared 
from HBoAg subtype ad particles confers cross pcotecticm 
CSsmuneas A|i# i931b) • Hie rare occurrence of HBsJm 
of different subtyto* ih the same individual may reflect 
double infection by different HBV*s or aocchang# of IMA 
seoruences between HBV of dlffer«it subtypiw (Hess et al# 
1979). 


The associatito of human serum proteins and 
pirified isfeparatioii of EESiAg has been extensively 
sMU.ed« A epmsirn specific receptor for polymerised 
tiuMSi albuffiiii has imm dmmmtxmtmd m HBsAg particles 
(ISial gg §1$ 1979)# ' m -indildduol KBsAg polypeptide 
(iSitiiMicii * Mstlb ii li# IIWI)# In the cytoplasm of • 
HBsAg -CiWitaiBiiif h^toeyte# •ffeamg and Oarber# I9®la)# 
in cells., and nndia in tis.siM ' oultuca# 
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(Thung aad iMC’btar, i981a)# and on HBsAg particles prodneed 
by these cells {Jonesen-fatiu ej^ 1980)* Thm essocia-^ 
tion o£ polynerlaed hiiiaan albuiain with the snrfac© of 
hapatocyte and the receptor on HBSAg of the intact HBV 
particle may be a Important determinant in the attaehnwsnt 
O'f HBV to hepatccytes. However, the isrecise role of thi» 
system and its Interaction with antibodies to |»lym©ria«d 
hnman albumdn (Hung and Gertmr ®t 1981b), and the 
complement stb eomoonent, ■Clq (Milich et al, 1981), are 
the snbjects of continuing investigation. 

There is wide global variation in the preva- 
lence of the carrier,' In tJK blood donors^ it is between 
0,1 and 0.2 percent. It ranges from abotit 5 percent in . 
mediterranean countries to as' high as 10% or more in the 
countries of south east Asia (SobasXavsky, 1978) * OiMi ■ 
consequence of toe high prevalwice of carriers in those 
countries is the high incid^ce of chronic liver disease, 
cirrhoeis and hepatonm, ihe higher prevalence of severe 
liver disease amongst carriers in many mediterranean 
countries contrast with the relatively benign course ©f 
HlsAi carriage in Britain’ and may toe due to the Oo-pass- 
age in these countries of another hepatic virus like 
agent — She delta agent CRiasetto 1977), 

*fhe carrier state Is not static, it evolves 


with titis and, at the ontoet, the markers present in the 
seruit will ' (Mcept fto* the ebsttoce of anti HBoAg^) be 
i:yery sinilar to''to«tse'if in early acute'' infection. 






, ^ -if 
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U&vmmr, mlike the acute iisfeetloa, i^ere events occur 


with a tiaii course i»asurabl© in weeks or saonths* the 
carrier state evolves over year© or decades (Tedder# 1983) 
It Is possihle to divide carriers broadly into 
two grou|«i • oa the basis ©f their HBcAg/iuit^ HB@ status* 
Early in the carrier state the patient will have the 
circulating HBeAg* Serun from sueh patients is known to 
be infectious where siaali volum inoculation accidents 


have occurred (Alter aj.# 1976) * Oie©® patients also 
have high level of circulating HBSAg# OKA polywarase ayoft 
tend have stildly elevated serum ixansarninases CBafl»ora 
«t al» 1978) * They are known to be taftwtloue for 
perinatal (Gkada fi| ai' 1®76) and horiscmtal (Kiikata 
et al* 1977) • Transmissicii seme tine after the begi- 
nning of the carrier state# the patient will sero 
convert from HBeAg to anti MBe# It will usually takes 
years for this to occur {Mly«dcawa and Hayuml# 1978) 
although it mj sons tins happen after a few sMuths* 

The detla agent antigen is distinct from the 
known antig^as of the mioleocapsid and surface of HBV# 
and antibodr to delta antigen is unrelated to lamm 
antibodies induced by HBV iaf^tlon* Hie delte antigen 
was initially detected by iimunofluorescwnt techniques 
In the nuelmts of hepatocyte of patients with persistent 
HBV 4afectlc» iommm 1979)# Antibody to delta 

antigen ssmM be detaeted In the sera of fCBsAg carriers 
in^ the various parts ^ Idte althoui^i tha 
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prevaleisc® is Mgh@st ia Italy (Riassatto 1979). 

Hhm delta antigen has been partially characterised as a 
68000 daltaa protein Pizsetto gt ^ 19S0a) which in 
the serum of infected chimpansees and himans is associ* 
ated as an internal exponent# with a 3S to 37 nm snb«- 
population of HBsiig particles and a RHA molecules smallcsr 
than that of known era idruses (Bonino 1981 1 

Riszetto jJ;# 198Ck5) • ■ Oelta agent is transmissible to 
chiii^imnsees (Riss'tttto 19S0b) . Because delta 

results in chronic infections only in the presence of 
persistent ICisiyg and may be transmitteNi by superinfecticsi 
or oo-inf action of HBsAg -^carriers# it is beliewed to be 
a defectiDe pathogenic agent re«|airing ; ^e helper 
function of HBV replication for Its synthesis. ihS' 
pathogenecity of infection with the delta agent is still 
ir.c<sapletely understood but appears to bo inimrsely 
related to timi extent of productive HBV Replicatimiy 
HlsAg carriers with diminished HBV synthesis appears to 
be an increased risk of developdng chrcnoic delta infec- 
tion (ShBedele jBi*' 1981) « 

m addition to its presence in blood« Hi^Ag 
in blood vessel walls has been identified in body fluids 
and secmtions in glmRemli# but not in the faeces of 
HBV infected ind i'^dd ua ^l s CJeinsmn 1979) . mtaot 

infections HBV 'pertieli^ are present in the liver and 
blood auid also have hmm demmstrated* by experimental 






HBsAig may b® d«t;«ct®d in blood as ®arly as six 
days after imranberal aacpostire to hbv (Ksragman jgj^,3.f7t) 
in most infected patients HBsi^ appears considerably later 


Antibody to HBeAig Pntl-HBe) 
after disappears and may remain 

^treated period Cirnpamt i|,# 197f|* 
>«t), ■- Parly la tisa c»arste of Hiy 
tttly i»ltb or near tlie time of appsmw* 
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<li8a|yp<itaraiioe o£ HBsAg and appoaranca of mmsuraJblm anti- 
body to HBaAg (toti HB») (Bsymoad Si Ko£f» lt®3) . 

®h« consbinatlcm of teats for WSBAg and anti HBc 
peradta the detection* withoot esEceptlon# of all acut» 

HSV infecti<m» hot doe* not dietingniish hetnieen acute and 
chremio infwstion. %itl hbc way be detectable for years 
folloKTing acute Infection (Krugwan gfe .1979)* and is 
IMfeseat la KSsj%g carriers with or without Chrmic hepatitis • 
High titres of Ign anti HBc are alwost inirariably present 
in acute HBV infecti«»i md way persist for several months 
to 1 to 2 years* and occasionally longer* after clearance 
of HBSJug (Kryger gi* I90lf Lemon sg Mh 19®^)* 3^9” anti 

HBc is also present in many HBsAg carriers but in lower 
titres than following acute infection (Kryger eg gg* 1981 ) . 
Quuantitatiye- assessment of IgM anti H®c way help in distin- 
guishing between patients with acute hepatltlji B and HBsJiig 
carriers with acute mm A* hco b hepatitis* XgM anti HBc 
in carriers is beUewed to indicate ipontinuii^ i«B¥ infection 
it way be useful in identifying low lewel carriers who are 
' infectiotsi (Eayiwssid 8* KOff* 1983) « 

Blnce sefflreeaiag of the blood and blood, products 
for has been widely adopted tlm classical mode of 

blood bomo traaaswiaeioii traiiifasi«*i» id now respwi- ' 
siblc 3N*r crndy a wis^ freetion of HW infections* in"'^ 
high risle ragions* mstemal infent and jy|taraf««^llal._ 's^cead 
mppiMrs to be^fespoosibSo 'far fodpeimatlOB of 'HW '.infection 
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1981a5, 

Maternal Infant transmiasioii involwss carrier 
women# women with acute hepatitis B in the third trin^ster 
and HKJthers with acute hepatitis B during the first flire 
weeks after delivery (Tcoig et al, 1981). The high frequ- 
ency of HBV transmission, ^en acute hepatitis B occurs in 
the early post partum period suggests that close contact 
between iwther and infant may play a uKMce important ro3^ 
than previously believed* precise rao<2Ui of transmission 

is ill defined. Oral s^retions, e.g. saUva, which may 
caitain intact HBV particles (Scott * appear 

to have a low infectivity potential bat may play a role 
under intense exposure o<xiditicsi8« ^%e exachange of 
vehicles ocmtaralnated with oral secretions may be respond 
sible for intra-familial clusters of HBV infection among 
children (lieichtaer et al, 1981). Similarly, transmission 
of HBV in class rowras, from ctarrier children to clwismstia 
(Oleske il,, 1980) , may involve lihysical transfer itf 
virus to oral mucosal surfaces* She freguency of sisread 
of HBV in schools wgf depend on the nustoers of carrlwcs 
and suscaq^bles and their class room behaviours 
daymcoid »* Roff* 1981). 

®te |iip#s«h«i, of HBV' in swnmn^ (santt fjfe li# 1'9®0) 
and HBsim $M wwistwel dUcharge (toaba *1 1979) and 
tl^ llocineintatd<^^ of , trinsof saico between spouses 

1979) ♦ support a vw^ereal, 

mode #f trinsmisdiw,: ttMi,«Ktre,o«dinaiy bi|h tisk of .Hiv 
ini^tioo M wm^ mimmmA ft the iMpetitis b 


vaecia® S'ttadi.ea (Sarasiaars gfe al < 1.980b) « tedicat®* 
r®marJeabl« ®££l®ieney of inti»at« soxual coataet ia 
traasmittiag HBV. fh« total, pravalenee of HBV marlcers# 
ia horaosflocual, was ia base lia« attadi®® (MayiKands 
Koff lyi^f 1983) dosignod to idoatify 8uac«ptibl®s • 

Dariag tlai two yoair follow ap period 26% of the eascep- 
tibles who rt^eeiwM plaoiho developed evideaee of HBy 
infeotioa (Sgimaaers et al« i9@ib}« xmxaalaticm with 
shared eoatiaiiaated aeedles mast Imad to HSy iaf«M 5 tioa ia 
illicit drag users aad accideatal peroataaecaai iaocalatloa 
with coatamiaated aeedles is respemsible for seaiie insta- 
acas of nosocoelal hepatitis B« csoatamiaatioa of eaviroav 
isental surfaces with iafmrted blood {lauer ^ j|y^« 1979)# 
may emtribute to the ocscarreaee of HW traiuimissioaei ia 
cliaical laboratories aad haemodialysis waits ia which 
exposura to blood is commcia placa* *i!taB8iiii8sioB of HBV 
by iafected t^lth ears workars to thair patieats is 
iafrecpisat bat traastiar of HW from atiaor liuseraticm aad 
iaappareat breiOcs ia tha iategrity of ^3cm skia of the 
heads may be respMisible for out breaks iavolviag infee* 
tioiis oral surgeoas aad deaslts CHadler ^ 19S1)» 

1$ie aotiim that hameatophagous arthropods play 
a role iM HBV traosmissioa is supported by the persis* 
teaoe of iMibg ia bed bags as loog as sir weeks after a 
siagle issal of HiSJ^ positive blood Cckptoa nl^ '1979) • 
Op IdiMyio iogieal. evideaoe for orthropod home traasmissioa 
;is.bliseitt* ' '9i«i3erl7'^^'^^keeal oral spread aad oar breaks 



24 


of hepatitis B due to ingestioa of faecal ly contaminated 
food «id water not dociaiiientad (RaywKmd S Koff et al#1983). 
Shift {lf75) and Zncacermam C1978) have reported 
that following hbv infection* HBsAg nsnally disappear 
within 9 to 12 weeks. All cases with complications 
following HB¥ infection are associated with persistent 
antig®n«!iia though a vast majority of carriers are asyratp 
toaatic, Jtotigenaemia is also cmmmm in patients with 
leukaemia* leprosy* down syndroMt* Hodgkin 's disease* 
chronic renal failtir# on dialysiis and in I/V drug addicts. 
Hepatitis B infection in nles and during childhood is also 
follcnred by a higher carriers rat® (Zuck®rMin» 1979) • 

The stifi»ited nt 2 id>er of HBsAg carriers in the 
world is i20 to 125 million (Zuckerman* 1978), One to two 
percent of voluntary blood ^nors in tJSA are HBsAg carriers. 
In tropical conuitries ; the carrier states is isuch more 
ccMWon upto 20% being reported by zuckerman* C 1973} * 
m India the incidence of carrier state of 
Australia antigen in healthy adult male and female volm» 
tary blcKid donors has been reported to Iwst 2,2% and 1,2% 
respectively (Bal ^ 1973) , High incidence of antigen 

in blood donors has also been reported by other workers 
from diffejnmtt parts of the country (oehgal and Aikat* 

1970# and Datta' and Mohammad* 1972)^ 

Bltwte«ef ' (IfSi) reported 

of HBOAg among I3t serma samples of soit|ffeh mdian origin 

there is no 
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remarkabla difference of carrier rates amongst healthy 
population of north m& Soujfih India, ®ie prevalence of 
HBaAg is definitely higher in Indians than in J^nioricans 
C0,1 to 0,2%) and Denis population (GoCk® ®t al , i969| 
Bunk® e^ aj. , 1971), In tJS^i^cal countries the incidence 
is 0,2 to 0,5% and in South east JUtia as high as 20% in 
certain endemic areas (Blxamberg et a^, 1970) , In Greek 
population the incidence is 0,8 to 1,8 percent# which is 
similar to that in India (Blumherg» ^ 1970) , 

In a study conduotM cwi pregniait wcmwaa attending 
the amtimatal clinic for routine check up at Trivandruan 
2,i% of them had testralia antigen (Aanmugant and Raj* 
"sekharan# 1932)# whereas in laregnant woawn of Kerala an 
incidence of $% was reeognisedi the cord sera were also 
found to be positive in 1*^7%, for Australia wtigen in 
Bombay (shanmugam and RaJ«*Shekharan« 1932) ,' In liahore 
9,3% of the women were reported to be HBsAg positive 
during pregnancy, %ey are carriers and continuous to 
sheer the »mm antlgenemic state# until i months or more 
after delivery, Hie persistent carrier rates of HBSAg- 
aiming s^paptcmatlc mothers was found to be very high 
ranging ixm 66,1% to 100% in finland# OK# USA and ■ 
8«»egal immmmB 197$$ mpp §1# 1976 and 

OkkohJwa#' 19t05#f 

leciMtly Derso et al 11973) reported that 3% &f 
thiMrea of HBOAg earri«t mothers from Asian wmmiiiiti^ 
(India# ialclstan# .»i«igla sash)'" ara HBsAig' carriwts,' 
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Hi® ri«k of B&tvm hopatitis from blood transfu- 
sions# varias £rc»a 10 to 70 fold dapanding upon th® sourca 
of blood (idlan# 1972)* Hi® hepititi# which follow®^ 

HBsj\ig positiv® blood transfiwioB also hav® been raportod 
to b« s®v©r® (csocke and Kav®s'# 1969)* Prior «ocperi®nce of 
fr«gu®ncy of HBsAg in blood donors of Hew Delhi was 2 *73% 
in 1973 {Shama ®t aJL, 1973) which increased to 3*9% in 
197S CPastakia ej^ aj^# 1975) * Incidence of Australia 
antigen increased at alarming rate until 1970 in large 
eitids mostly because of practice of needle sharing hj 
parental drug users* Hie sale of blood 'bf indigent® to 
commrci&l blood banks had resulted in increase infeeti- 
vity to those who received cceitnercially larepared blood 
products (Ashcavai and Peters, 1971 ) ♦ 

HI some cities the incidence of clinical hep** 
titis acquired from a blood transfusion had been as high 
as 20 per 1000 units of blood. Although ti#o thirds of 
patients contracting hepatitis had developed subeliiiical 
disease only (Qrady, 1970# mswell e^ 1970 and Allen 


jSi • Pooling of blood products obviously increase . 

the risk of transnittliig the agent and storage of plasm 
for ® laonths at roo» temperature is m>t effective in comple- 


tely iamtimitiag agmits (Rede^ar ffe jy,, 1968) * 

Blood fibrinogm carries a particularly high 
risk of transmitting h^titis iCioeve et al, 1969). 

giral hepatitis type l has a world wide distri- 
butie^ and' transmissioii takeS' j^ce by parenteral 
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infections. I3i® virus is also presant in saliva (Broder- 
li# 1974i Plainson aj^ 1975 and VUliarasos 
at al. 1974) . iJears, ascitic fluid sn««* droplets and 
blood sucking insect Cziriba al. 1972 1 prince £1^ 

1972) and rarely in urine (Villiaremos ££ £|.* 1974) 
Benstrual fluid {Darani and Gerbar, 1974) involved 
kissing (Villarezos ®t al. 1974 and Prince £t a^.# 1972). 
bitting {Hacquarri et a|y. 1974) ranors and tooth bxrush 
(Mahley. 1975). 

Study frcTO different parts of the iforXd (Blura* 
berg ££ gl.. 1968| CScochi fairtfkaad# 19681 Mright et ml.. 

1969 and Pcoc et al. 1969) have high lifted the diff®r<w»c«i 
in the incidence of .^iistralia antigen in viral hepatitis. 
50% of acute hepatitis in the OSA is caused by HBV 
(Australia antigen) (Purcell et al# 1978). 23.6% of caseai 
endewie hepatitis in India are HBsAg positive (Josh! fJi 
al. 1977 and Dutta 1977) • 

Hie incidence of HBsAg ijt acute and non epide- 
aic viral hepatitis has been widely variable in India. 

An incidence of 44% was reported froa North mdiaCsehgel 
and AlJcat. 1970)# 22*6% ttxm. Delhi C«titt^- (Dutta and 
Mohaanaod# 1972)# 22% in Patient admitted to naval hospi* 
tal* Bonibay (<3upta# 1973)# 23% at Military Hossdtal 
aiandigarh and 10% in H«» fulminant hepatitis at ' r .. . , 
Chandigsarh (Pal 19731 ♦ , ■■’/■Cfi'''' - ' 

western workars reported higilwr iwtidanoe;..!;;}.,; ■ 
(oocke and Kavey# 1969) wim 83% positivity wim«i,n^ 



12 d&jB of infection, lingert (1971) reported 100?^ 
positivity rata in such casaa within 10 days of infection 
and 53% after 20 days of infection# whereas an incidenca 
of 40% was recorded by Nelson et ad (1971) and 33% by 
Smith et al# (1973). 'Siere is variation in positivity in 
tubercular and non tub#«2ular patients f Tubercular pati- 
ents had 44.62% positivity within 8 to 14 days of hepatitis 
sixty five to seventy five per cent of n»th«rs 
who have hepatitis B, in their late pregnancy or during 
the immediate postpartum period transmit HBsAg to their ; 
ehildrwi. Nhereas the rate of transmiasioii is only 3.5 to 
S percent in aaiymptcwattic carriers.; Severity of hepatitis 
transmitted to offsprings is greater when mother is 
asymptomatic (wands sHk 1979). 

Turner et ml (1968) reported the incidence of 
the HBs^ positivity in the nurses and technicians who ^ 
were heavily jaundiced and the hepatitis associated antigen 
was also seen in the persim who handles the haemodialysis 

Unit without having Jaimdice sera strongly positive for 

12 13 

HBsAg <xmtain as mmy as 10 to 10 particles per mo. 
PadioimRunoassay (RlA) is the Imist technique to dimonstrate 
HBsAg (Hoofnagle# 1979)* BPStsAg appears in the sertm 
usually 4 to 6 w'eeks after the initials InfiNStionst ^e 
range is 12 days to 24 weeks (Bhlff , 1975 and Holland ' ; 
al . IftS) • Ttm level of HBsAg peaks and falls befcra "^m , 
the mti^mit is clinically il|« Hierefore# it ' is 'imporj^t ; 
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to t®at for Australia antigen as soon as the diagnosis 


of hepatitis is clinically suspected (Holland gl,1975) 


In general the antigen is present at the lower concentra- 
tion during the acute phase and diaaK>«ars diuring convale- 


ted in 



acute tlral hepatitis infectim and it lA more comiion 
following HBV infection tout uwy also follow HAV infection* 






some instances lead to cd^xmie hepatitis and/or cirrhosis 
is old <me and is derilied largely from autopsy data fro® 
serial toiopsy studies in whidi the sequence of changes ■ ^ 
haw been otoserwd (Howard wid watssw*. 1947)* Ruggierl 
li <li47>^ Ratnoffod and RateJcay (1955), Oraig it UU 
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<1955) and MacDonald and Msillong (1958), fr««| 0 *ney 

of Anatralia antigen in patient# of chronic active 
hepetlti# ha# been reported by aeveral worker# from 
different countrie# Cwriqht et el. 1969| Kaccarato ft ji^ 
1969| llnadierg ef fl, 1970 and prince et al« 1970) • ihe 
incidence wa# 25 percent in United State in 1969 and 67 
percent in 1970; 34% in Italy and 26% in Cbreat Britain, 
ihes# finding# »uggeat«l that frecpimcy ©f Australia 
antigen is more in these conntrie#. But other report# 
from the Great Britain, l^noiiarki. Australia and dhUU 
suggested that Australia ioitigen i# present in lower pro- 
porticm of chronic active hepatitis in these countries 
(Prince et al, 1970) imd loright et al« 1970), Mowetwr# 
it has not iMen determined whether these dwicripancies 
represent variations in Inwunological ti«:hnique or a 
true geographic variatlcm - in frequency of SH antigen in 
these conditions. 

Sherlock et al (1970) and Me Ison et al(1971) 
found that serial biopsy speeimm of the patisiits who 
undergo from the acute viral hepatitis to cirrhosis of 
the liver were having persistent sntigenemia* Australia 
antigenasraia has bewn slK»wn to be associated with 25 to 
30 percent of patientat with chronic hepatiti** progre» 
•Sion from hepatiti# to cirrhosis wi^ hepatoiwi hiw ■ ■ 
been rcasarded in an Aastralia antigen nositiv# "oe##' ‘ 

(Pal 1971),* ■ ^ . 
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It has been recognised that the large percentage 
©f patients with chronic actiir® hepatitis who have negative 
t£ cell predation iwho lack smooth muscles antibodies and 
have circulating HBSAg in their sera(Gitnick 
Wright 1963) • About 1«3% of patients with iviral 

hepatitis which are ill enough for hospitalisation# will 
developed chronic hepatitis# which may be lead to cirrhosis. 
However# KMeker (1975) has suggested that if Initial hepa- 
titis is fulminated patient' rarely develojmd chronic heper* 
titia. Moslay (1975) reported that in chronic active hepa- 
titis the HBSAg titre are usually low with marked fluctua- 
tions in contrast to the asfmptomatie carrier where ms Af 
titre are often very high. Clearoice of HBsAg in a very 
gocki prognostic sign regardless of histology while Meiscn 
(1971) reported that in 253 patients who are admitted In tha 
copennagm Hospital# 113 were australian antigen positive 
for one to 13 weeks average 4«5 weeks, jaistralia antig«Ei 
persisted for more than 13 weeks, in 11 of the 2S3 patients 
S(4.3%) of them developed clinical and blochwalcal signs of 
chronic hepatitis and they were diagnosed as chrcmic aggre- 
ssive hepatitis and 2 of them has chronic psrsistant 
hepatitis histologically. 

the incidmce of Australia antigmi in cases" of 
chronic persisting hepatitis as reported by different 
workers from different countries (wm ' 

(1976)# KrassnitSky (197©) and llsisliar (IftO) have, be^, 
markedly variable rangirm irQSi'-##l.:4jf to- by, agar-' gel". ' 
diffusisM method (kiiCfed .mi itiniiit* ^ ; 



of aojitxaiia aittigoo In post nooxotlo eirxtiosis ifliiio 
oth®r 'workar® ha’fo reported that th« iiicidwico of itoitralia 






1969# wrtght at al, 1969# Rainlck md mrdrnn mt al, 

1970 and Vischar, 1970), 

Bia fraquancy of Auatralia antigan in India 
childhood cirrhoal* has baen attsdiad by Chandra (1970) 
who raportad Auatralia antigan positivity in 20% cases. 

More than 60% of all primary carcinomas of the 
liver occur in patients with pre-existing cirrhosis and 
more than 40% of autopeied cases of cirrhosis in Africa 
have co-existing carcinoma. Studies on the prevalence 
of Australia antigen carrier, state in cases of primary 
liver cancer are thus of special interest (Alfred and 
Prince, 1971). 


•Bim etiology of liver cell carcinoma is not 
known but recent research on the role of alfha toxin and 
hepatitis B virus strongly suggested that they may be 
involvnft, it is well known that liver cell carcinoma 
arises more often in cirrhotic liver. "Kie frequency of 
liver cell carcinoma in various part of the world may 
diffgar by as imich as 100 folds* In Europe and the United 
States the frequency varies from 0*1 to 0.7% of all 
autopsies* m portions of south east Asia, where the 
incidence of cardnoma is low usually bet%fe^ 4 to 6% 
rarely 10% of patients with cirrhosis eventually develop 
careincmia of Mver* Hiis contrasts with scmn areas of 
Africa where the frequamwy is .idaout 40% of all mem with /' 
cirihosis (Anderson, lt77’im. a higlwMt familial incidence ' 
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of HBaAg positiv® liver cell cercint^Bie hea been repoirted 
front Ja^n where the fertdlY without cerciaoMt 

had aa musiially high incidence of PVHB, CAVHB and 
active viral hef>atitia 1 (Ohbayaiihi# 1976) • 

yarioue worker® (Fox £b 19691 teildi and 
Blumberg, 1969jr Hadeiyahnia ejt 1970 f Prince ^ ml* 
1970? Vogal aj^, 1970) from all over the world reported 
the frequency of 0 to 40% of Australia antigen in 
primary carcinoma liver. The naximam frequencsy widt 
reported in Sangal 42% by (Brince gg gl* 1970 and 
VOgal gg gJL# 1970) • From all over the world reported 
the frequency of 40% by Vogal eg gg# 1970 and 31% in 
France, while minimum frequency of Australia antigen by 
Prince gg g|,« 1970 in OSA (2 to 4% Hoi^ $%• East 

Africa 0% and UK 5%) (Fox et al# 1969) • 

Anderson (1977) also reported that in X40sangles 
the incidence of hepatocellular carcinoma increased over 
the past 30 years both in the cirrhotic and non cirrhotic 
liver. The percentage of cases in which HBsAg can be 
demonstrated in liver tissue has also increasi^ and is 
currently found in sera of 20% of non alcoholic cirrhosis 
Patients who developed cirrhosis and 30% with all 
patients with hepatocellular carcinoma. According to 
Smith and iluBfl&erg (19S9) the incidence of HBsAg was 
high in the hepatocellular earcinosm* There is high ' , 
incidence of hepatocellular carcinoma in areas of woriil# 













of consciousness, sewrity of Jaundice, liTOr sis® and any 
evidence of chronic liver disease, like palmer erythma, 
spider navi or signs of portal hypertension. Relevisuit 
laboratory Investigations were perfoiroed in all the cases 
which included blood examination, for TLC, DLC, ESR, haemo- 
globin, blood urea and blood sugar. Bleeding ti«« was 
determined by finger prick technique while coagulation 
time was done by Dane and Laldlow technique, Prothronfein 
time was done by Quick’s one stage technique. Urine 
examination was done for presence of bile salts by Hay’s 
teat, while bile pigments and urobilinogen by stmchet’s 
test and Wallace and Dianond qualitative tests respectively 
or urine albumin, sugar and microscopic examination were 
also done. 

TOtal serum bilirubin estimation was modification 
of Malloy Eveline imathod and thymol turbidity testCMaciagaoa, 
1944). ttio conjugated and unconjugated bilirubin (these 
included Vandenberg test) wure performed by the method of 
Malloy and Eveline (1937). Total serum protein, globulin 
and aUbuaiii were as tinted ■ by direct method (Keln Fiold# 

liiO). , ^ 

All the three «nsyii»s (Serum Asparate transmiiias®# 

serum Alamine transaminase and serum alkaline phosi^atase) 
were estimated by colondmetric method (Rietman and frankel, 
1957) • la other cases of liver diseases, liver biopsy was 
done for confirmation of diagnosis# 

gay. .1^.... 

Any test for HBsAg must be JMIfill the fpllowiii^" 

oriterie i 


1 



varicM* i^thoda «r® in ns® ioi* t3i« 
of HBslif* inclnd® ' i 

tm lmmnmilmctro'"0»mo'^orm9±»(lSOpy (who, 1979) • 


Xhe test must be rapid, since, blood has a definite 
storage life, result of HasAg testing must bo 
obtained quickly if the most efficient use i« to 
be ir.ade of the blmsd, 

'fhe test must be specific, false positive results 
owing to interference from other antigen antibody 
reactions will result in blood being rejected, A 
large proportion of false positive would obviously 
cause considerable wastage of blood, 

3, The test must be sensitive and capable of detecting 
minute araoimt of antigen. Generally as sensitivity 
increases, specificity decreases and a test s^^tem must 
be used which achieves a balance between these two. 
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and 1977). 

Latex /agglutination test 


mTGLuriJAJio:i -jEsr 
Principle 

Latex particles are coated with gamma globulin 
frcxn rabbit containing highly purified antibodies with 
high reactivity for HBsAg, By mixing serum containing 
HBsAg with Latex reagent a distinct agglutination will 
occur. There is no agglutination if llBsAg is not present 
this test is a Srd generatim test according to specifi- 
cations of PDA of U.S.A. (Sensitivity for subtypes - 
10 ug/ml# sensitivity for subtype ay •- 20 ug/ral) . 


... 

It is rocoiTOwnded that the test be performed 
on serum* Don *t heat inactivate the senjua* Store test 
sera in a refrigerator or a deep freeser, if delay is 
anticipated before testing. Avoid repeeted freesiag and 
thawing of the specimen. 

Reagents and Accessories needed i ■ ' 


Re agents i 


Accessories i 


I* HBSAg lateac reagent. 

2* Positive osatiol seruia. 

3* legattve ewatrol serum. 

1. Disposiijle plastic slidtMi. . 

2. Disposable applicators stiolcs, 

3. Disposable plastic droppers. 

4. Riibbir teelai'# ' ' ' ' 
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miD STABILITY 


/.ll roagants are 3 table at 2-8^C till 
date ’iientioiicd on the individual label. 'Don't freosc. 


L OP COTfi^OLS 

Positive and negative controls are not always 
required when the reagents are in continuous use or the 
variety of sgecimon being tested will ensure both 
agglutinated and \anagglufeinat®d patterns frequently, 
however# s««h ccmtrols are provided in the kit for 
performing an occasicwisl ch«5k* It is therefore, not 
necessary to rim positive and negative controls with 
every test* Don't dilute (mntreis. 

PKOCEPURE 

First we bring reagents at room temperature and 
mix gently before us®. Make sure that Latew reagent is 
completely in suspension and th«a we i^oceed as followst 
1, Place «ie drop (SO ul) of imdi luted serum within 
appropriate circle 01 % the slide* ’ 

2* iibc Latex reagent gently for complete rasuspenslon 
of particles ai«l add one drop to the above drop of 
semra <m the slide* ■ 

^3. Mix wll* the disposable applicator stick and spread 
uniformly over 'td» entire area of the circle* 

4. Tilt the slide back and foridi slowly for 5 ndnutes 
and watai for agglutination*^; ^ 

1* ilBshg negattve - Ho agglutination* ' . 


2. iiBwAq ■oositivei visible aoqlutination within 5 mini:;/,-..-:.- 


rdJV.iNTAG-JS 


3 . m 
2^ # 

3. 
4 * 

5 . 

6 . 

7. 

8 . 


'I’eat is simple, rapid and specific# 

It is ideal, screening test for manual procedure# 
Results available after 5 minutes# 
sensitivity of 3rd generation test ia good# 

!>^o pre-treatment of sample ia necessary# 

Lataoc reagent is stable for 1 year# 

Less than 1% false positive# 

End point is distinct and easy to read. 


PRECAUTiaiS 


1 • 


3# 


4* 


Allow all- the reagents ■!«> attain room temperature 
before use# ■ ■ 

It is necessary to exercise great care to avoid • 
contamination, of reagents ijutk® sure that the cap of 
each vial is properly and pcr<»ptly applied to the 
&mm vial* Interciiariging of caps and/or droppers 
will lead to contamination of reagent which might 
lead to false results* 

Improper mixing of sample with the reagent® will 
lead to erroneua,. results* 

Bie slide should be roc3c«l gently since vigorous 
rocking, nay impair agglutinatiim# 

Drying of the reagents m. the slide may lead to 
erroneus results*' 


' -.-'I.' \ ■ ^ ' ' ''a’!- I' : ' r. 
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viral h@patitl«# 21 (63%) were iiwiles and rest 13(37%) 
were feraale#* Out of the total of 3 caa«» dlagnoaed 
as chronic active hepatitis# 1(33,33%) was a male and 
the renaining 2 cases ($6.67%) were females. In ehroaie 
persistent hepatitis group there were 3 (60%) males 
2(40%) females. 


TABLE 2 I Showing the age distribution of different 
disease groups. 


viral active 
hepa- hepa- 
titis titls 


* Cases below 12 years (Paediatrics group) 
were not included la the study, 

The maxlmuiB nuniber of cases (23# 46%) belong 

to age group 25-50 years. Cirrhosis and hepatoma oases 

were usually of higher age group than others,' 


GROTPS 

In 34 cases of acute viral hepatitis HBsAg was 
positiw in 12C34«i2%) oases#' while it was absent in tt 
C65,a8%) oases# libsl^ was pc»itiv» in 2(66#67%) eases 
of <to'Oiiio aotiwe hepatitis* Im <^r<»ic aotive hepetitii 
ohjpoiiio peaesisteiit Isiiiititisii i^rhosis.ei^^^^lii^afo^ ■" 



2(66,67?&), 2 <40%) and 1(33»33%} fjatlents respectively 
ware HB«Ag positive (Table 3) . 


Total 


Gronpa 


No-of 


Acute viral hepatitis 


Chronic active hepatitis 


oironic persistent hepatitis 


Girrhosi'S 


Hepatoma 





AcuTp 

VireJl 





was present in only 2(9.1%) eases. iSils difference was 

2 

highly significant (X »<12.5, d,f.*l# p/0.001). 


ABLE 4 I Showing HBsAg 
jatmdice in c 


66.67 

33.33 


'nee was st 


p ^0.01) 


the. relati 


ry of HBsAg positive HBsAg negative 
, " cases cases 

_ fo~ 



p value 
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Ma«mia was »ot«d in 8(66*67%) cases ©f HBsAg 
positive group and it was present in 14C64?4) cases of 
KBSAg negative group* iSies® values were statistically 
inaigaificant (X^«0,012* d*f. * 1, p7o.05)* Out of 

12 HBsAg positive cases 3 (25%) had pedal oedema end it 
was present in 4(18%) cases of HBsAg negative group* 

All these values were statistically insignificant 
(X^ « 0.195, a.f. » 1, p 7 o.05). 

A history of gastro-intestinal haeiwarrhage, 
i.e. haematemesis or raalana was present slightly in 
higher percentage . in HBsAg positive group i.e. 4(33.33%) 
cases of the HBsAg positive and 6(26%) of HBsAg negative 
group. These values were statistically insignificant 
(X^ - 1.144, d.f. » 1, p 70.05). 

TABLE 6 * Showing HBsAg in relation to various 

symptoms in acute viral hepatitis (M«»34), 


Syraptowi 

' HBsAg’ ^sltiw ' ■ 

casesCn9Kl2) 

tlBsAg ’ negative' 

cases (n*»22) 

No. 


No*., 



Jaundice 

12 

100*00 

22 

100,00 

Anaemia. 

ft 

Cl 

66.67 

14- 

64,00 

Oedema ' 

3 

25.00 

4 

18.00 

Haoraatenwsis 

4 

33.33 

6 

26.00 

Ascites ^ : 

4 

;'33-.33 : 

6 

26.00 


Out of 12 cases of HBsAg positive group, 
4(33,33%) cases had mild ascites and on the other head 
it was present in 6(26%) cases of HBsAg negative giwap. 



2his finding is statistically insignificant (X *0.144 
d.f. 1, p 70»05). On. th« basis of syiiiptonis# w« 
cannot predict the HBsJ^tg positivity or negativity. 


ifi© relationship of various s 


Icterus 

10 

82.34 

22 

Pa 1 lor/Maemi a 

? 

58. .33 . 

15 

Hepatomegaly 

8 

66,67 

16 

Splenomegaly 

3 

16.66- 

3 













regarding the presence or absence of splenomegaly. 'iSte 
values were statistically insignificant (X^«0.128, d.f.wl# 
p JOmOSK Hepatomegaly was seen in 8(66*67 %) cases of 
HBsAg positive and 16 (72*72%) in HBSAg negative group* Hhm 
results were statistically insignificant {>’^ *» 0*150# 
d.f , w 1# p 70*05> . 


of HBsAg positive and HBsAg negative acute viral hepatitis 
were quite similar ' ©accept a previous history of jaundice 
which suggest HBsAg positive 'hepatitis. 


B* CHHQMIC ACTIVE HEPATITIS* CHRCBIC raRSISTENT 
HE PATITIS CIRRHOS IS AND . HE PATOMA 


TABLE 8 I Showing relationahiu of various svmrytoms 

cirrus li' ^ 

hemtoma' and ''positivity' of' 


"HBsAg' '"positive HBsAg negative 
cases {n»8) cases (n»8) 

ioT 


In the HBsAg positive group of chronic hepatitle 
cirrhosis and hepatoma# 6(75%) cases gave a history of 
jaimdice* On the other hand in the HBsAg negative group 
4(50%) cases gave such history* The ateve values 
indicate apparently that a history of j^adioe suof 



increwe th« prc^abiXity of its po; 
HBaAg but tli« iraluss war® statisti* 


Oa the basis of arpaptcwis w® cannot 
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w*# |ir«is«ast ta 7CS7*S54) emm i#*. 
ehroid® h«'i»titl»# eJlrjclieNii« md tepatom %jtio ®li©w»d 

poiltivity and |(37*S%) in ea*«f ©£ HBsAg n«g«ti*w 




and ilBsAg positivity* fh® results tfere statistically 
insignificant C3C^«0*253, p 70*05). 

Splenonwifaly* a ai!j% of portal hypertension 
was present in 4CS0%) cases of the 8 cases who showed 
the presence of HBsAg, The values for HBsAg negative 
group were 3(37.5%) and the values were not statisti- 
cally significant Cx^*=0.253# d.f.wl, p 70«05) which 
indicate that presence or absence of splenomegaly had 




2 

The values were statistically highly significant C'X «iff iC,9l 
d.f, w 1# p ^0.001) which indicats that hepatic ence<« 
phalopathy has definita baaring regarding the positivity 
of HBsAg, 

ilBsAO IH RBU'vTICaJ TO WIOOS LIVER FUMCTIOH 
TESTS IN DIFrE'"BNT DISEASE GROUPS 

A. teute Viral Hepatitis 

Table 11 shows biochemical profile In relation 
to HBsAg In acute viral hepatitis cases* Out of 12, 

HBa^ positive cases of acute viral hepatitis the serum 
bilirubin level ranged between 1*5 -• 20 mg% with a mean 
of 11. 2+3 *6 rag% while in the HDsAg negative group the , 
range was 4-18 mgjS and mean 7, 2+3.1 rag%* These values 
were statistically significant Ct«*3.41, d,f.*s32, p /0*05) 
which indicate serum bilixubin levels have definltaly a 
bearing regarding the HBsAg positivity in acute viral 
hepatitis. ■ 

The total serum protein levels ranged between 
4.7 to 8.1 gm% with a n»an of 7*6i,0.8 gaiX in HBsAg 
positive group, while the values in HBsAg negative group 
were 5.2-7. 2 gnei and 6. 2+0. 6 gm% respectively. These 
values were statistically not significant (t * 0, 
d.f. « 32, p ^0.05). 

Serum albumin levels were noted ranging between- 
2.4 to 4.5 gm?'« with a weaua of 3* 6^+0, 7 gm% and 3 t© 7,S 
gin5^ with a mean of 3.86^0.5 gBi% in cases of HBs^ 



2.3 to 3.6 gTn';i with 3.1;+ 0,5 gn»% and in negative group 
2 to 3,5 gm'.' and 2,9+0,05 gm% respectively. These va 
are ritatintically insignificant (t*l,117, d,f,«32# 
p 7G*05). The lovel of serum glutamine oxaloacetic 
transaminase CaGOT) ranged between 11-60 lU with a 
of 30,2^,18,4 lu in positive group while the va 

in the negc‘d.ve group v;er® 12-56 and 14,3+6,9 lU res 
tively. The values are statistically significant ' 

(t » 2,396, d.f. « 32, p /0.05) , 

evel 


pocltivc' and HBsAg negative group respectively, 

values are statistically not significant (t«0,981, d.f,* 

32, p 70*05). Out of 12 HBsAg positive cases of acute 



Liver function 

t®St5 


SerisM bilirubin C?i»g%) 


H3sA 


fteantSD 

x’otal serum proteins CgnCO 
Range 
Mean+SD 

Serura albumin {girf^} . 
range 
!^an+SD 

jerum globulin {gm'O 
Range 
M«an+S.D. 

S.G.O.T. CTO) 

Range 

Mea,n+SD : 

S .G.P.T. ClXJ) 

Range 

MBaa+SD 


cases 


I. 5-20 

II. 2+3.6 


4.7-8. 1 
7, 6+0, 8 

2. 4-4, 5 
3. 6+0. 7 


2. 8-3. 6 
3, 1+0.5 

11-60 

30.2+18.4 

12-64 

28.4+16.4 


3. Alkaline Phosphatase (KAU) 


R^mge 

!4®aa+Sh 


6-20 
7. 3+3. 2 


4-13 
7. 2+3.1 


5.247.5 

6,2+0, 6 


3. 0- 4. 5 

3. 8+0. 5 

2. 0- 3. 5 
2,940.5 


12-56 
14, 3+6.9 


13-66 

19.8+5.6 

3.3-20,0 
6. 3+2. 5 


B, ammic hepatitis, cirrhosis and HEpATona 

’Wble 12 shows the biochendeal profile in 
relation of HBsAg in chrcmic hepatitis, cirrhosis and 
hepatojia eases.. 
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12 , Biochemical i»ofli® of chronic hepatitis 
cirrhosis and hepatoma in relaticn of 
HBsag (li»16). 


hi f u5ictJ.on 

HBsAg positive 
cases 

HBsAg negative 

cases 

liexnim bilirubin (ragsi) 

Range 

1,5-17.0 

2 m 0 

l*tean+SD 

6. 8+3. 8 

6.7+3. 2 

Total serum rrotein Cgm'ri) 

Rang® 5. 5-7. 3 

6. 1-7. 4 

i'»an+3D 

6# 24*0# 8 

mm 

6. 3+0.7 

3eruin Albumin (gm;^) 

Range 

2. 2-3. 6 

2. 8-4. 2 

»an+S,0 

2 m e 4 

3, 1+0.6 

Serum Glc^ulln Cgm%) : 

Hang# 

2,e4«*'4«2 

2.2— 4.4 

»an+3D 

3, 3+0, 5 

3. 2+0* 5 

G.:].P.T. CIU) 

Raaige 

9-32 

6*»»24 

man+SD 

16+4.9 

11+2.3 

S.G.O.T. {TO) 

Range 

8-30 

f-28 

.f^antSD 

14±6 

10.7^3 

5 . Alkaline phosphatase (KAU ) 

Range 3-16 

3.3-18.0 

Mean+SD 

7.1^2. S- 

5. 9+3*0 


Th® values of serum bilirubin in the KSsi^ 
positive grcmp ranged between 1*5-17 with mean of 
6 *6^3 *8 aig% and the ccjereepooding values in HBsjyg 
negative group were 2*2-15 and 6*7t3*2 mg% respectively* 



Vaitjas are statistically Inaignif leant CtwO.056, d.£, « 

P 7o,05), t values are also evaluated for total 
serum protein, albumin md globulin* 3bey are t •» 0*191, 
d*f* « 14, 70*05| t»0,067. d,f.»14. p 70.05 and 

t w 0.8, d.f. * 14, p 70*05 respectively. 

Serum glutamine cMcalacetic acid transarainaae 
(SGOT) were ranging between 8-30 lU with mean of 14+6 
lU and for liBsAg nega'tive group values were 9.-28 lU 
with mean of 10.7+3 lU respectively. Values are statis- 
tically significant {t«2.78, d.f. * 14, p ^0.05). Hie 
values of serum glutamin pyrivic transaminsa® CSGPT) 
wore ranged 9-32 lU with a mean of 16;f.4,9 lU while few: 
negative group range was 6-24 lU with mean of 11+2*3(10), 
The values are statistically significant {t«5. 2 3, d,f,** 

14, p /0.05), ibe serum alkaline phosphatase .level* 
were found with the range of 3-16 KAO with mean of 
7 *1+2. 5 KAU in flBsAg positive group while HBsAg negative 
group 3,3-18 KAU and 5,9+3 KAU respectively. Value was' 
statistically insignificant (t » 1.76, d*f***l4, p 70*0i) 
which indicate that levels of serum alkaline phCNspiiatuuMi 
have no rel.: tion with the HBsAg positivity in cases o£ 
chronic active hepatitis, chronic persistent hepatitis 
cirrhosis and hepatoma* 

HBSAO HI RSIATXOH TO HOSPITAL STAY AND 
MORTALITY IH ACUTE VIRAL HEPATITIS 

Table 13 ccai^mres the relationsliip of HSsAi 
to tmm hcwipital stay and mortality In acute viral 


hopatitia . It was found that the duration of mean 
hospital stay was significantly higher In FSsAg positlvi 
group (t w 3,42, d.f,*»32, p £0.05? • None of the 22 
HBeag negative patient died. There were 2 (16.66%) 
deaths in HBsAg positive patient#. However the diff- 
erence was statistically insignificant (P 70.05). 



Hospital stay 
Kean+SD (days ) 

Mortality 


2 4+1 3.2 


2 (16.66%) 


14+7.4 


TABLE 14 I Showing Australia antigen Txjsitlvity 

amongst the professional and voluntary 
blood donors. 


Blood donors 


Professional 

Voluntary 



Total 

No. 


In th« abova table 14. voluntary blood 








though most of them professed to be in the third 


^9 

15 ■ 

25,00 

■ m 



30 

50,00 

1 

1.66 

B 

5 ■ 

' 8.33 . 

- 



10 

16.67 


V - 

donors 

18 

18,00 

m 

• 1 *, 


50 

50.00 


mm' 

B 

: 6 . 

6,00 




■ 26 ; 

26.00 


■ *» 








la the lareeeat' stuuSy wm have iawati gated t^e 
patients of ]Llvar diseases and blood donors (prof as 
and wlnatary) for the presence of HBsAg nslng the latex 
agglattnatioa test# A total of 210 individuals haw, 
been studied# Out of these 210 cases# there were SO 
patients of liver diseases (acute viral hepatitis# 
chrcmic active hepatitis# chronic persistent hepatitis 
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group shwffffd the overall prevalene® of Australia antigen 
to be 40%* In the blood donor group prevalence of Aust- 
ralia antigen carriers among professional donor® was 
1.66^^ None of the voluntary donor was positive for 
Australia antigen. 




HB»Ag in hepatecytes in patients id.th cirrhosis of liver 
reveal# a wide variation 0-499fi(Seth and Neyak, 1975f 
Prince al, 1970| fox ft i||,, 1S69# Mathew £t al, 1970| 
Van waea gl, 1974# Kelkar and aharma# 1972 and Haraal 
19S3). Studies from USA (Prince gt al # 1970) i England 
(Fox# 1969) and Australia (Mathew §|.# 1970) whowed 
only 0»2% incidence in general population. Reports from 
several African countries (Kelkar and Sharma# 1972) as ' 
well as those from some European countries (Van waes s|, 
al . 1974) and earlier studies in India (Kelkar# 1972) 
have frequencies ranging from 20-49 fairly correlating 
with our study. ■ 


TABI#E 14 I Showing HBsAg prevalence rate in acute 
viral hepatitis. ■ 


Authors 

PiSrcentiiie of 
,.HBiAll..J»S.itiyi.'|3K 

1. 

Qoeke (1969) New York 

80.00 

2. 

Nielson (1971) Denmark 

44.00 

3. 

Sehgal and Aiket (1970) India ■ 

54.00 

4. 

Sama et gl# (1971) India (Delhi) 

12.00 

5. 

Pal at gl (1973) India (Chandigarh) 

12.00 

6. 

Hilli# e^ gl (1970) India 

12.50 

7, 

Mahadeva gl (1973) India (lD»lhi) 

17.90 

8. 

Rosa and Me Michael (1970) N.W. 

12. iO 

9. 

Dutta and itohaimtwd (1972) India 

20. CS 

10* 

Kelkar gfe (1973) India (Poona) 

16.S0 

St Sk 

Smm (1973) 3^dla 

59.20 

So 2 n 

Present Study# Bundelkhand Region# 

India 34#12 



la ca»«» of acttte viral hepatitis there has 
b®oa a wia® variation in th® positivity ©f HBsAg in India 
{ranging between 12-5i.2%) {Table 14) do® to variation in 
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for lon^ar duration in hbsaq isositlv® patiants# Soma 
aspartits* aainotransforaae and aeruin alaain® amfiiotran*-* 
forac# were also statistically aignif leant ly higher in 
maAg positive group (t»2.39®, d.£.«32, p £0.05 and 
t»2»04# d«£**32# p |/0#0S respectively)* 

Mo other biocheffllcsal test showed any signifi- 
cant variation in relation Tisith HBsAg positivity, m 
chronic liver diseases (cirrhosis, chronic active 
hepatitis, chronic persistent hepatitis and hepatoma) 
study was don® on the positivity of HBsAg in each stib- 
group separately and in corribinatism. In present study , 
a positivity was found to be 60% in cirrhosis aubgsomp* 
Seth et ^ (1975) have reporterl a 43% positivity while 
prlyadarshini et ^ (1979) have reporl^ 56.1%. Tfie 
results of these workers nearly ccsrrelate with the 
observations of the present study. Otaddha gt 
and Aiket gl (1977) reported a lower prevalence of 
22% and 23% positivity in their studies. Hiis can be 
explained on the basis of different prevalence of hepa- 
titis B infection In these geographical areas. Wm 
chronic active hepatitis subgroup of the present study, 
66.67% HBsAg positivity was noted. iSiis is higher then 
those of Aiket ml (1977) who reported prevalence 
rates of 19% and 12.5% respectively, ftowever, the sisall 
nuatHir of patients in our study {n«»5) ^ prevents «uay 
meaningful coetparison. 
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th«re is 8 O! 0 » other rout® of inf action of serum hepatiti* 
hj which liiase patient* wora infactad# ffljor® other 
worker* ha*/e giwn along list of routes which includes 
kissing t?i Hare Jos 1974), husian Mta CKao onarrie 

e_t , 1974), transplacental (Stevens at al« 1975), 
sharing of Razor and tooth pastes (Nostey, 1975) and 
blood sucking insects (Prince 1972# ' Seb® |r| el , 

1972). Krugman et al (1967) demonstrated that HBsAg 
positive serum was infective idien given orally as wall 
as parentally. HBsAg has been sought in virtually all 
body secretions and has been found in the urine (iripatsls 
and Herat, 1971), Saliva (Hard gt 1972), semen 
(Heathcote ft f|,, 1974), bile (Mainer et fl, 197l),ares«t 

milk (Boacail et al,1974), nasal washing (Vi Hare Jos Cjt al, 
1974), Vaginal secretions (Durani and Carben, 1974), 

sweat (Wilatar 1974), cer^rospinal fluid (Dankert, 

et al, 1975) of subjects mth HBsM their serum. It 
remains tuiknown whether HBsAg in body fluids, other than 
blood is infective. It is also possible that very oftwi 
these sfKjretions are contaminated with blood in micrcwioeN. 
pie amount, but undoubtedly, transmission of HBsAg la the 
absence of overt parenteral exposure takes place, 

lh« itiysical findings of our study are chartisi 
in table 9 for both HBsAg positive and negative group, 
®his shows that the pcesence of Jaundice was signi£i«iii%ly 
higher in HBsAg positive patients. However, an^aemia. 



66 


collateral circulation, a»eit«#, ifplcnawigalY and h®pato» 
megalY did not have any Influence on HBsAg positivity. 
Pelationship of hepatic encephalopathy with HBsAg positi- 
vity va« highly statistically significant 
p/O.OOl). 

ttie biochemical values of the cases of chronic 
liver diseases are given in table 11,. mese have been 
analysed in relation to HBsAg positivity. Serum bilirubin 
was statistically significantly higher in HBsAg positive 
patients Ct**2#82, d,f.*14," p j^O.05) . Total serum 
proteins and particularly serum albumin were low and 
albumin-glc^ulin ratio was almost rev^arsed. Mean values 
of cither biochemical tests ®.g. A.s.T. and a.L.T. (Sennit 
Aspartate ami.notraiisf erase and Serum Alanine Aminotrans- 
ferase) were also significantly higher in HBsAg positive 
patients Cw t » 2.78, d.f** 14, p |/0,05 and t ** 5*23, 
d,f,wl4, p ^0*05 respectively). ' 

As probably no other worker has co-rrelated in 
such a way, the biochemical correlation of chronic liver 
diseases with !iBsAg positivity, it again requires further 
exploration in this direction. 

Cases of acute viral hepatitis or chronic liver 
disease developed hepatic cemia, had a higher preva- 
lence of HBsAg 'positivity C p ^O.OOl). 

Table if show® the relationihip of HBsAg witte 
hepatic ccwi. There 'were 20 HisAg positive patients* 





M 


S.2C61X-S) out of th@ra» cl®v«lop«d 
other hand 2(6*2S%) out of 30 I 


Xso studied 160 blood dcmors (profe- 


recipieat* Por this reaui«# we cerried out 
of umhg po«itiirity anouget of lOO irol 
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donors and in samples of normal population has been 
reported from any countries. Cossart (1972) reported 
rates varying from ^owt 0.1 percent in USA and UK to 
wore than 5 percent in Taiwan and other countries of 
south east Asia. BluKberg et al (1970) found 3 HBsAg 
carriers arong 127 non hospitalized south Indians (2.4%) . 
In a report from Delhi, out of 952 normal subjects, only 
1 HE'shg carrier was detected and there were no positive 
from 30 blood donors (5ama et a l , 1971). 

A higher prevalence of HBsAg positive donors in 
the professional group has been reported from Ja|«n 
(Okochi and Maurakami, 1968)^ and from USA CChinibiii and 
Prince, 1971). ibis situation would be s«ne what 
comparable to the increased prevalence of HBsAg carriers 
found amongst drug addicts, (Nordenfeldt ^ a|^, 1970 | 
Gregg, 1972). Cherubin (1971) from studies in the USA 
has suggested that socio-economic factors contribute to 
the increased prevalence in paid donors and that there 
is an inverse relation-ship between income and carrier 
state. Both of these factors contribute to the increased 
prevalence (3.8 percent) found in their professional 
donors (Hill et a|_, 1973), 

In other studies Smm sgJL (1971) repertsMl the 
prevalence of in normal population to be 0.1% end 

Smmm (1973) again detectSMl K&sAg in 1,6% of 

Tolmtery blood donors frcm the general 3 popslatiim# 


2.73 oarcant of professionalblood donors mA 4,17 psremat 
of donor# frewj polio* training school Itehrsnlt. Diatta 
ana ?tohaiw»d (1972) r«port«d 2.65 poreiait HBsAg positl'Vitf’ 
amongst 'voluintary blood donors and 2.58 parcent anongst 
professional blood donors. Howard at al (1970) show(JWl 
widely varying Incidence (0.06 to 1.47%) of HBsAg in 
blood donors* 

©ports from other centres of the conntry 
showed the JfBsAg positivity in professional blood donors 
^ Trivandrum to be 3.4 percent (Shanimigan et al. 1978)# 
4.8 percamt at VSllore (Hill al * 1973), 3.9 percsBftt 
at t^lhi (Pastahia# 1975) and 14.4 perctait at Hyderabad 
(Haidu and Rajyalakshmi, ' 1986) . 

In our study the prevalence of HBsAg positivity 
in blood donors was quite low <1.66% in professional 
donors and nil In voluntary). This may well b® a 
result of the geographical variation and smell niunber 
of blood donors. 


■ 



III© prevalence rate of HBsAg positivity was hig 
in groups of having 'past history of jaundice 
(X s* 4*4, d.f, »a 1# p /0.05)*' hepatic encep^i 
pathy (X^ * 16.25# d.f* *= 1# / p £0.001) and 
previous history of repeated blood transfusions 
(X^ * 3.55# d.f. * 1# p ^0.05). 
m acute viral hepatitis HBsAg positivity was 
related to significantly higher serum bi 
levels Ct » 3.41# d.f# w.32# p £p^0S), 
aspartate aminotransferase and alanln 


and Ct » 2*04» d.f, » 32 , p £0*0S) and chronic 
liv@r ui-^ase Ct" 2.78# d.f. » 14# p ^0.05# and 
t » 5*23# d.f. » 14# p /0.05 raspactively) pati«itt». 

8. None of th® 100 cases of voluntary blood donors 
was found to b® HBsAg positive. On® (1.66%) out 
of 60 professional blood donors tested had HBsAg 
in his serum. 

9. Patients of hepatic coma with HBsAg in their 
serum had worse larognosls, They also had higher 
Incidence of coagulation and bleeding disorders. 

10. The patients who were HBsAg positive in their 
sera showed slow recowry and hwl a prolonged 
hospital stay. 

11. None of the 22 HiteAg negative patients of acute 
viral hepatitis died, whereas 2(16,6%) of the 
12 HBsAg positive patients died. 
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Category i 


I Professional/Volunttary, 


Pre'vious history of blood donation * Yes/ilo 
If yes (i) i’requency 
Cii) ' lAiration 


9, History of blood transfusion i Yes/^o 
If yes, year in which received i 


10, Family history i . 

11, Past History ■ i 

12, parenteral Drug History t 

13* History of any addiction i 
Alcohol I 

miration t 

Amotuit ■ ■ ' ■ I 


14* Examination 

General Condition^ 
B.P* 

Pulse Rate 
®(t®p«rature 
Respiratory Rate 
Itetems 


Pallor 

Oedema 

Ascites 

LynsE^adenopathy 

I*iver 

Spleen 
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15, Siratamic Examlaatioa 

Eaapirators' 

c.v.s, 

C.II.S. 

16, Investigations 

1, lib gm*>S 

2. !ltotal sernra Bilirnbin : ConJy.gat«l 

I Uncon Jiigated 

3, S.G.0,2?. 

4. S.C.P.T. 

S* Serum AlXaline itiospiiatas® ■ 

6* a. Total serum proteins 
b. h/G ' Ratio ' ' ■ 

7. HBsAg Positlve/^egativa 

8* Others 


Physician Signature 

Investigator 

CRHO, !4ed) 
Medical College 
; iJhansi, 



i 


Plac« t .DepartrwBiita of Madteina 
Mtcrofaiio logy # 

Madlcal Collage, 

Jhaiisi* 


X « Mama 


Age/Sex s 

Religion g 

Occupation i 

Mdress i 

InCO!T« 

History suggestive of Acute Viral He^titis 
Pre icterus phase (Duration) t 
Icterus phase (Duration) 

Complication (if any) i 

History of Blood Donation 

History of Blood irans fusion/ 

If yes# year in i^ch received i 

Family History i 

Past History i ' . 


12* Parenteral Drug History i 
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Pallor L^fiRphaSaaeiopat^y 


DLC 

Hb gnib 

Blood Urea 
Clotting tirae 

Sugar 

urobilinogan 

Unconjugated 
SOFT 

Serum Alkaline pliosi^iatase 
Proteins 

A/G P.atio 

7. HBsAg positive/lilegative 

8. Others 

17. Clinical Course 

Duration of Jaundloe 
HBsAg Positlve/segative 
Complications y«s/lfo 

Follow up ^ ^ : ■ ■ ■ - 


15. 


16. 


Oedema 

Ascites 


Liver 

Spleen 


gysteidc Eii.isi.natioa, 

Respiratory i 

c.v.s. • 

C.N.S. I 


1. Bl£od * *^1^ 

ESR 

2« Blood Sugar 

3. Bleeding time 
Prothroretoin time 

4. Ur^n® I Albumin, 

Conjugated 

SCOT 


WPESyiGATOR 


